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(57) [Abstract] 

[Problem] Manufacturing method of fine particle conposite ma 
king starch fiber which can control maintaining length in 
theoption regardless of quantity of fine particle which 
conposite making is done,is offered. 

[Means of Solution] In method which produces fine particle co 
npDsite maldng starch fiber by yam-spinning doing 
iraxedcoUoid dispersion of starch and fine particle regarding, 
mixing ratio of starting material fine particle is designated as 90 
wt% or less vis-a-vis total weightof starch and fine particle, 
blend of starch which has fiber pulling behavioras starting 
material starch and starch wliich does not have fiber pulling 
behavior can be used,the mean fiber length of fine particle 
conqjosite making starch fiber can be controlled in option by 
changing themixing ratio of starch which has fiber pulling 
behavior and starch which does nothave fiber pulling behavior. 
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[0002] 



[aaim(s)] 

[Claim 1 ] ti method which produces fine particle conposite m 
aking starch fiber by yam-spinning doing nuxedcoUoid 
dispersion of starch and fine particle regarding, manufacturing 
method of fine particle composite making starch fiber which 
designates that mean fiber length of fine particle conposite 
making starch fibo* iscontroUed by changing mixing ratio of 
starch ^\ilere it designates themixing ratio of starting material 
fine particle as 90 wt% or less vis-a-vis total weight of starch 
andthe fine particle, uses blend of starch which has fiber pulling 
behavior as the starting material starch and starch which does 
not have fiber pulling behavior, has fiber pulling behavior 
andthe starch which does not have fiber pulling behavior as 
feature. 

[Qaim 2] As starch which has fiber pulling behavior manufactu 
ring method of fine particle composite making starch fiber 
which isstated in Claim 1 which uses cornstarch potato starch, 
as starch whichdoes not have fiber pulling behavior. 

[Gaim3] Manufacturing method of fine particle conposite m 
aking starch fiber which is stated in Qaim 1 which designatesthe 
mbcing ratio of starting material fine particle as 30 weight % or 
more 70 wt% or less vis-a-vis total weight of starchand fine 
particle. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards manu 
facturing mediod of fine particle composite making starch fiber, 
fiirthermoredetails according to plication be able to select 
quantity of thefine particle which coitposite making is done, 
can acquire fine particle conposite making starch fiber which at 
sametime possesses mean fiber length of option, novel and it is 
sometiiingregarding manufacturing method of fine particle 
oonposite making starch fiber which is in^oved. 

[0002] 

[Prior Art] Or other eflfect ^^^ich improves has been acquired re 
tention of theintemal addition chemical where starch fiber 
which designates starch as pulp is usedfirom until recentiy as 
substitute material of all or part of for exanqjle wood pulp, 
mixes tothe wood pulp and improves strength characteristic of 
p£^ by papermaking doing, usesat time of pa^jemiaking. In 
addition wood pulp and mixed use it is done at time of 
theproduction of glassine paper making use of transparency of 
starch fiber. 
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[0003] As manufacturing method of this kind of starch fiber, he 
ating or alMi treatment doing theaqueous suspension of starch, 
method of making colloid dispersion of starch, doingto push out 
in coagulation bath which consists of arnnmium sulfate or 
other aqueous solution m flow ofttie yam clotting doing this, 
starch aqueous suspension method etc which clotting is done 
various has beenproposed starch colloid dispersion which you 
boil melt with jet * cooking method in coagulation bath,(Such as 
for example U. S. Patait No. 4139699 number, Japan 
Examined Patent Publication Sho 60 - 35480 nxmiber and 
Japanese Publication of International Patent Application 7 - 
502 31 2 number). 

[0004] Fiba- length of starch fiber which is acquired with manuf 
acturing method which thedescription above is done is stated, 
with for exanqjle Japanese Pubhcation of International Patent 
Application 7 - 502 3 1 2 number under thel mm, with Japan 
Examined Patent Publication Sho 60 - 35480 number 0. 1 to 3.0 
mm. But, when starch fiber is utilized in for exanqjle 
papermaking field, if fiba: length is shortextremely, to come 
out fixjm wire at time of p^jermaking and notbe able to achieve 
original objective, while on one hand, fiber length istoo long 
and fiber bundle is done to make pq^er undesirable thatoccurs is 
pxked. 

[0005] Then these invoitors did diligent investigation, developi 
ng method which can producethe starch fiber which possesses 
fiber length of option according to the object, akeady did 
patent apphcation , { Japan Patent Application Hei 6 - 1 54672 
number). It is something which discovers feet that starch fiber 
^^dlLchpossesses fiber length distribution of option according to 
mixing ratio is acquired bythe feet that starting material starch 
where this Prior Application is with a kind which is thefiber 
pulhng behavior concerning starting material starch and a kind 
Vkdiich does not have fiber pulling behavior,the starch fiber 
where fiber length is long respectively and brings shortstarch 
fiber, mbces kind of both to as needed ratio is used. Be able to 
adiieve to effective desired use objective, fiirthermore to now, 
you canexpect also that effect wduch was not thought occurs 
with thestarch fiber which possesses desired fiber length 
distribution which is acquired in this way. 

[0006] In addition, with J^san Examined Patent Pubhcation Sh 
o 60 - 35480 number which description above is donethe water 
non- sensitivity additive , mixing for exan^le pigment , metal 
powder and latex etc tothe starch dispersion entirety equally, 
you propose that it includes with form whichyou enclose to 
starch fiber. We have assumed that organic extender and 
mineral can be contained in thestarch suspension, regarding 
Japanese Publication of International Patent AppUcation 7 - 
502 31 2 number. 
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[0007] 

[Problems to be Solved by the Invention] But, when water non- 
kind of saisitivity additive which was inscribed is includedin 
starch fiber in, , Using powder additive where fact that it 
becomes problem is fiber lengthof starch fiber, like for 
exaii5)le pigment, if, it cannot control fiber length of thestarch 
fiber even with when it tries to grant a some functionality to 
starch fiberaccording to application, it means not to be able to 
achieve use objectiveto effective. In addition, if inside starch 
fiber it is not contained in large amountdepending upon 
additive, there are also some where function is notrevealed and 
if even with when it can add to large amount they 
cannotcontrol fiber lengdi of starch fiber in option, when 
starch fiber \^^ere the added value is high is not acquired, it is. 

[0008] Hien quantity of fine particle where as for this inventio 
n, fiber lengthof option is acquired according to objective, 
fiiithermore compoundsit is something which can do that 
manufecturing method of fine particle conposite making starch 
fiber v^ich can beselected in wide range is oflfered as objective. 

[0009] 

[Means to Solve the Problems] As for this inventor furthemiore 
of advancing research as for result, Regarding system which 
mixes fine particle, fiber length distribution can becontroUed in 
option by mixing with starch which has fiber pulling 
behaviorand starch which does not have fiber pulling behavior 
at ^yprcpriate ratio,according to mixing ratio, when this kind 
of characteristic of blend ratioof fine particle quite is large in, 
it is something which discovers thefect that it is maintained, 
completes this invention. 

[00 1 0] Namely as for this invention. In method which produces 
fine particle conqxDsite making starch fiber by yam-spinning 
doing mixedcoUoid dispersion of starch and fine particle 
regartiing, It is a manufacturing method of fine particle 
conposite making starch fiber which designates that mean fiber 
length of thefine particle cQnqx)site making starch fiber is 
controlled by changing mbdng ratio of starch where itdesignates 
mixing ratio of starting material fine particle as 90 wt% or less 
vis-a-vis total weight ofthe starch and fine particle, uses blend 
of starch v^iiich has thefiber pulling behavior as starting 
material starch and starch which does not have fiber pulling 
behavior, hasthe fiber pulling behavior and starch which does 
not have fiber pulling behavior as feature. 

[0011] 

[Embodiment of Invention] Fine particle, it points to physical a 
rticle of observation possible smalldimension with microscope 
at time of this inventing. Generally fine, it points to those 
where extent which can bedistinguished with microscope is 
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small, particle accxirding to theJIS Z8 122, observation possible 
length , physical article of small dimensionwhich has width 
and thickness, with it is defined. In case of for exanple solid 
particle it is something Vidiich it acquires with thingand chemical 
reaction which are divided by two broadly by production method , 
thepowder fiagment doing big lump concerning natural product, 
or synthetic substance theyacquire. Those which are smaller 
and powder fragment doing solid, they acquire. Those wiiich are 
acquired with oxidation, reduction and the themial 
deconp)sition or other chemical reaction. Precipitation or 
electricity precipitating from liquid, those whichit acquires, 
powder mist solidification doing from moltai state, those 
which it acquires, condensation doing from gas, those which it 
acquires. It is divided into those which are acquired with thermal 
decomposition of the compound vapor you can use for ideal as 
microparticle in each case in thisinventing, but regardless of 
production method. 

[0012] alimainum , silicon , titanium , chromium , iron , cobalt , 
nickel , copper , zinc , silver , tin , tungsten , platinum , gold or 
other metal powder ; kaolinite (DANA 71.1.1.2), halloysite 
(DANA 7 1 . 1 . 1 .4) , sericite , zeolite , diatomaceous earth or 
other clay mineral powder ; itiagnesium oxide , acetylene black , 
barium ferrite , gr^hite , magnetic ton^ or other electricity * 
magnetic powder ; white carbon , titanium dioxide , zinc white , 
calcium carbonate , microparticle anhydrous silica , copper 
phthalocyanine blue , zinc cadmium sulfide phosphor or other 
organic * inorganic filler powder ; acrylic , polyethylene , 
nylon , MBS resin , plastic pigment , microcapsule or other 
organic polymer powder ; microfibrillated cellulose , crystalline 
cellulose or other fine fiberones; powder which remnants which 
extracts coflfee , green tea , black tea etc narrowingis done; 
latex and emulsion etc can be listed as exemplary fine particle 
whichcan be used with this invention. In addition, 2 kinds or 
more combining depending upon necessary, it can alsouse as 
microparticle blend. 

[0013] As for quantity and granularity and combination etc of 
fine particle, itis desirable to seek desirable condition beforehand 
with preparatory experimentaccording to plication. 
Concerning fine particle, it is decided by size of fine particle 
composite making starch fiber which isproduced, but if it does 
not make diameter where is smaller tiian thenozde diameter 
which is used with yam-spinning step it does not become, 
diameter 1 00 m or less andthe preferably 50 m or less are 
good generally. Especially, because secondary cohesion is easy 
to h^ipen in regard to theparticle of diameter 1 m or less, 
with surfece activity energy, secondary cohesion can be 
prevented bythe according to need cationic surfactant , 
anionic surtoant , nonionic surfiictant or artqDhoteric 
surfectant etc suitable amount adding. 

[0014] At time of this inventing, starch which does not have th 
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e fiber pulling behavior, w^en starch fiber is manufectured with 
below-mentioned method , mean fiber length distribution has 
influence where starch fiber of ^jproximately 1 mm or less is 
acquired, starch which has fiber pulling behavior mean fiber 
length distributionmeans that starch fiber of approximately 1 5 
mm or greater is acquired. 

[0015] Preparation method of starch fiber in order to inspect p 
resence or absence of fiber pulling behaviormanufactures 10 
weight % water suspension liquid of starch first, heating* 
swelling does this in 95 °C and makes colloid dispersion of 
starch. With this dispersion as constant temperature of 55 °C, 
fi-om nozzle of £q)erture 0.4 mmwhich is installed in 
coagulation bath with extrusion force 3 kg/cm2 it discharges in 
thecoagulation bath. You use 40 weight % aqueous solution of 
ammonium sulfete to coagulation liquid in coagulation bath, 
agitate the coagulation bath and discharge direction of starch 
dispo^ion and flow direction of coagulation liquid that tryit 
becomes angle of approximately 45 degree. 

[0016] It measured mean fiber length distribution of starch fiber 
with method below. Removing starch fiber which it 
manufectures as description above fi-om thecoagulation bath, it 
expands on preparation, drying and solidification after doing, it 
expands withthe projector and it measures length of each fiber 
making use of themap meter, starch fiber of preparation per 
each 20 0 extent is done, solidification manufectures 
preparation ofthe 10-layer with test of one time, seeks mean 
fiber length distribution fiOTi theresult of testing thrice 
concerning starch of 1 kind withcalculation. 

[00 1 7] Trying manufecturing starch fiber actually from starch w 
ith theabove-mentioned method , you can distinguish Avith 
starch kind whichhas fiber pulling behavior and kind which does 
not have fiber pulling behavior. When starch kind which is 
ascertained from result this inventordoing is illustrated it 
becomes following way. 

[0018] Starch kind: potato which has fiber pulling behavi-ft, 
•V* 'V mackeral (tapioca), Colocasia esculenta Schott ,the 
^wmoea batatas Lam. (Sweet potato) , Dioscorea spp. (Chinese 
yam) and diediJ^, Yautear, Eleocharis pellucida PrerP ,the 
Dioscorea japonicaThunb. an^^-* lease A, India Morus 
bombycis Koidz.^ potato and kill jp'J^bell *7 etc. 

[0019] Starch kind: Zea mays L (Com) which does not have fi 
ber pulling behavior, wheat , the rice (rice), barley, Secale 
cereale , oats , sor^um , Setaria italiea Beauv. (millet) , the 
EchinochloafiMmentacealink(mileet) and Panicum 
miliaceum L. (millet) etc. 

[0020] Generally, as for starch which is acquired fixjm stem and 
theroot of plant those which have fiber pulling behavior. As 
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for starch which is acquired from grain you could see 
thetendency, thing which does not have fiber pulling behavior, 
but manufecturing thestarch fiber actually, it is necessary to 
judge. In addition if starch which can be used as for starch which 
wasillustrated at description above in each case is a natural 
starch but, at thetune of this inventing processed starch or 
other modified starch being not just natural ones, asdescripticn 
above verifies presence or absence of fiber pulling behavior, you 
can use. 

[002 1 ] When this invention is executed, first mixing with fine p 
article of thel kind or more which has fiber pulling behavior and 
starch and starch which does notfaave fiber pulling behavior with 
ratio of option, it manufectures mixedaqueous suspension of 
fine particle and starch powder, heats this and it makes 
mixedcolloid dispersion of fine particle and starch by swelling 
doing starch. When starch concentration in fine particle/ 
starch mixed aqueous suspension is low, flocculation power 
decreases atthe time of yam-spinning, when starch 
concoitration is high, fluidity of fine particle / starchmixed 
colloid dispersion after starch swelling is gone and yam-spinning 
becomes inqwssible. It understands, that fluidity of colloid 
dispersion changes result ofejqxriment, due to fact that fine 
particle blends it is possible thefluidity to become good generally 
in oon^arison with when fine particle isnot mixed and to make 
starch concentration high. But, types of fine particle, 
especially average particle diameter there are some 
whichobstnict fluidity conversely concerning those of I m or 
less, jointlyusing dispersant depending upon in case, also it 
becomesnecessary to make satisfactory fluidity, concentration 
of solid conponent [starch -f- fine particle] in fine particle / 
starch mbted aqueous suspension is not decided becauseit differs 
depending upon types of fine particle and 
starchunconditionally. When you think from e?q)erimental 
result, it is desirable to make solid cort^nent concentration 
ofirange of 5 to 20 weight % generally. When mixing ratio of 
fine particle is large, soUd component concentration in fine 
particle / starch mixedaqueoiis suspension becomes high, when 
mixing ratio of fine particle is small, solid conqDonent 
concentration inthe fine particle / starch mixed aqueous 
suspension becomes low. If time of heating mixed aqueous 
suspension and heating ten^jerature, swelling doing the starch 
in fiilly, should have been time when conversion to paste it 
ispossible and temperature, even with temperature of 1 00 °C or 
below is good. 

[0022] You express concerning mixing ratio of fine particle if is, 
fine particle isdesignated as 90 wt% or less vis-a-vis total weight 
of starch and thefine particle. Exceeding 90 weight%, when it 
mixes fine particle, fine particle composite making starch 
fiberwhich is acquired does not become satisfactory fiber. On 
one hand, lower limit of mbdng ratio of fine particle does not 
become fixeddepending upon types of fine particle, Fwitii 
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mixture of namely, 1 wt% extent there are also sonie which 
mixing effect ofthe fine particle does not reveal, mixing trace 
amount of 0.1 weight% extent, there isalso a fine particle 
which mixing effect reveals. In a word if above minimum 
effxtive amount which mixing effect of fine particle reveals 
itshould have mixed, general mixing ratio of fine particle, fine 
particle is 30 v^ight % or more and 70 wt% or less vis-a-visthe 
total weight of starch and fine particle. 

[0023] Swelling doing starch, after cooling once, maintaining in 
the specified ten^jerature, yam-spinning it does fine particle / 
starch mixed colloid dispersion which it acquires, butas for 
tarperature of mixed colloid dispersion at time of yam- 
spmning it isdesirable to maintain in 50 to 60 °C. When 
te^qjerature of mixed colloid dispersion changes, because 
viscosity changes,when fine particle con^site making starch 
fiber which is stabilized is not acquired, in addition 
theteraperature decreases considerably, it is known that aging of 
starch iscaused. 

[0024] Next, inserting fine particle / starch mixed colloid disper 
sion wiiich is maintained in the specified temperature, in sealed 
container, you ^ly constant pressure, quantity of option, 
fi*ointhe nozzle orifice which had aperture and geometry you 
discharge in thecoagulation bath, it can make fine particle 
con5X)site making starch fiber with so-called wet spinning 
method. This kind of wet spinning method of to be method 
which common use isdone firom until recentiy as viscose fiber or 
other spinning method, therefore existing spinning equipment 
can beutilized. diameter (thickness) of fine particle conpasite 
making starch fiber can adjust aperture of nozzle by fectdiat it 
changes. 

[0025] Ammonium sulfete , sodium sulfate , magnesium sulfete , 
ammonium phosphate and sodium carbonate , be able touse 
aqueous solution of salt which causes electrolyte at ammonium 
chloride or other undenvateras coagulation liquid in coagulation 
bath, ammonium sulfate especially is desirable. When 
concentration of coagulation liquid is low, coagulating effect is 
not acquired by thefiilly, brine solution of 30 to 40 wt% 
concentration is desirable generally. 

[0026] Administering regular agitation to coagulation liquid in c 
oagulation bath, it causesthe flow of coagulation liquid. 
Direction of current and rate of coagulation liquid 
exertinfluence on fiber length and strength of fine particle 
conp)site making starch fiber ^ch is acquired. To try to 
become flow of yam which fine particle / starch mixed colloid 
dispersion\\duch discharges in namely, coagulation liquid 
stabilizes, it is desirable to agreewith discharge direction of 
mbced colloid dispersion and direction of current of 
thecoagulation hquid, but when it is not possible, to agree in 
regard to designof equipment, flow direction of discharge 
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direction and coagulation liquid becomes angleof 90 deg or less 
that should have tried. In addition, nialdng flow rate of 
coagulation liquid quicker than extrusion rate ofthe mixed 
colloid dispersion, insolubilization and strength for water of 
fine particle conposite making starch fiber bythe drawing doing 
yam, it can inp-ove. But, when flow rate of coagulation liquid 
is made quick excessively, yamin coagulation bath, when 
tearing "C you put away, fine particle composite making starch 
fiber of desirefiber length is not acquired, it is. From above- 
mentioned reason, as for direction of current and flow rateof 
coagulation liquid, it is necessary to decide kind of condition 
where the desired fine particle conposite making starch fiber is 
acquired with preparatory e?q)eriment . 

[0027] As application exarcple of fine particle conqwsite maki 
ng starch fiba: which is acquired by this invention, as forthe 
starch fiber which for exanple titanium dioxide or otfier white 
pigment con5M>site making is done, transparency which only 
the starch fiber has hiding because it is possible with white 
pigment, opaquenessof paper it can inprove this by blending 
doing in p^jer. Furthermore, also it is possible to produce 
antistatic paper makmg use oflhe starch fiber vMch fine 
particle of electroconductivity composite making is done. 

[0028] 

[Working Exan:ple(s)] listing Working Exan^le below, further 
more you explain this invention. 

[0029] WoricingExanqDle 1 

From blend 5 weight % of kaolin clay ( tradename "SF kaolin 
Hattori mining Ltd. make) 5 weight % and potato starch and 
cornstarch whichchanged mixing ratio into various, 
manufacturing water mixed sxispensionof solid component 
concentration 10 weight %, heating this to 95 °C and swelling 
doing starchit made fine particle / starch mbced colloid 
dispersion. It installed round nozzle of ^rture 0,3 mm in 
coagulation bath which consists of thecoagulation liquid in 40 
weight % aqueous solution of ammonium sulfate with extrusion 
force 2 kg/^cm2 from nozzledischarging in copulation bath with 
above-mentioned fine particle / starch mixed colloid dispersion 
asthe constant ten^erature of 55 °C, it produced fine particle 
con:qx)site making starch fiber. At time of discharge, agitating 
coagulation bath, discharge direction of thefine particle / starch 
mbced colloid dispersion and flow direction of coagulation liquid 
that tried become theangle of 30 degree. 

[0030] Between potato starch (potato) and of cornstarch (cone 
) with relationship of mbdng ratio andmean fiber lengtii 
distribution of fine particle composite making starch fiber which 
is acquired is shown in theTable 1 and Figure 1 . 
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Table 1 



Starch mixing ratio (weight %) mean fiber length distribu 



tion 



[Potato / cone] 



(Mm) 



0/100 



3 0/7 0 



5 0/5 0 



7 0/3 0 



2. 1 ±0. 2 



5. 9±0. 5 



6. 4±0. 4 



8. 9±0. 7 



0/100 
30/70 
50/50 
70/30 



2.1 4-/- 0.23 
5.9+/- 0.54 
6.4+/- 0.49 
8.9 +/- 0.75 



1 0 0/0 



10. 5± 1 . 8 



100/0 



10.5+/-L8 



[0 0 3 2] mt^^\2 



[0 0 3 3] Ti^zfy {mm^^yi^t h^^o^>T> 

':^><35;l^hti^5 0 ; 5 013%) <i:^^'J>^L/— (HS^ffl 



[0034] 
«2 I 



(mm) 



As undCTstood from Table 1 and Figure 1 , mean fiber length bee 
omes largedue to feet that ratio of potato starch which has 
fiber pulling behaviorincreases, can produce fine particle 
composite making starch fiber where mean fiber length is small 
due to thefact that ratio of cornstarch which does not have 
fiber pulling behaviorconversely increases. 

[0032] Working Exanqjle 2 

Mixing ratio of potato starch and comstarch 50:50 weight% an 
d starch and the kaolin clay (same as above) which are made 
fixed, dianging these mixing ratio into various, itmanufactured 
water mixed suspension of solid component concentration 10 
weigtit%, other things itproduced fine particle conposite 
making starch fiber with as similar to Working Exanple 1 . 

[0033] Starch (mixing ratio 50:50 weight % of potato starch 
and comstarch) with relationship between mixing ratio of 
kaolin clay (fine particle) and the mean fiber length distribution 
of fine particle conqwsite making starch fiber which is acquired 
is shown inthe Table 2. 

[0034] 
Table 2 

Mixing ratio (weight %) mean fiber length distribution of 
starch and fine particle 



[Starch / fine particle] 



(Mm) 
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2±0. 5 6 



4±0. 4 9 



6±0. 33 



7±1 . 54 



1 0/9 0 



3 0/7 0 



5 0/5 0 



7 0/30 



9 0/10 



1 0 0/0 



1 0 



1 1 



[00 3 5] mmm3 



[0 0 3 6] Miti'^yt^^mTlyy:^ (rKrh) t 

[00 3 7] 

^3 i 



[7KTh/n->] 



(mm) 



3 0 7 0 [3 0/7 0] 

5 ± 0. 6 1 

50 50 [50/50] 
4±0, 4 5 



10/90 
30/70 
50/50 
70/30 
90/10 
lOO/O 



0.5+/- 0.04 
4.2+/- 0.56 
6.4+/- 0.49 
7.6+/- 0.33 
10.7+/- 1.54 
11.6+/- 1.83 



As understood from Table 2, mixing ratio of fine particle was bl 
endableeven with 90 weight %, when tiiis time fine particle 
composite making starch fiber is observed with themdcroscope it 
had possessed fiber. 

[0035] Working ExaiT^le 3 

Titanium dioxide ( tradename " Tipaque W - 10", bhihara San 
gyo ICK. (DB 69^28-8788) make) with, it mixed with potato 
starch and starch which changedthe mixing ratio of cornstarch 
into various, with various mixing ratio, manufecturedthe water 
mixed suspension of solid con5X3nent concentration 10 weight 
%, other things it produced thefine particle conposite making 
starch fiber wdth as similar to Working Exang^le 1 . 

[0036] Relationship between mixing ratio of titanium dioxide a 
nd potato starch (potato) and thecomstarch (cone) and mean 
fiber length distribution of fine particle corrposite making 
starch fiber which is acquiredis shown in Table 3. 

[0037] 
Table 3 

Titanium dioxide starch mixing ratio (weight %) mean f 
iber length distribution 



(Wt%) [Potato /cone] 



(Mm) 



30 70 [30/70] 5.5+/- 0.61 



50 50 [50/50] 5.4+/- 0.45 



7 0 30 [7 0/3 0] 



70 30 [70/30] 52+/- 0.88 
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As understood from Table 3, iiuxing ratio of fine particle chang 
ing, it ispossible almost to be able to give same mean fiber 
length distribution, themixing ratio of starch which has fiber 
pulling behavior and starch which does nothave fiber pulling 
behavior by changing. 



[0 0 3 8] 



1) S^tt(Dfc'&x>:^>t^^'ti£03ti:L^T>:^>t(Dii^ 



[0038] 

[Effects of the Invention] As understood fi-om explanation abo 
ve, according to this invention, asdescription below effect is 
acquired. 

Mean fiber length distribution of fine particle composite makin 
g starch fiber can be controlled in range of theoption 1 ) by 
changing mixing ratio of starch which has the fiber pulling 
behavior and starch which does not have fiber pulling behavior. 



2) 0lliKt^©iS^tki^(i. 9 0ma%Sit^"e;l^t«>- 



2) it can mix mbdng ratio of fme particle, to 90 weight% exte 
nt. 

3) fine particle conposite making starch fiber where fibarleng 
th is controlled because it ispossible, to use properly according 
to plication when using conventional starch fiber,be able to 
expect revelation of effect which cannot beacquired, it is 
possible to assure application enlargement of starch fiber. 



[Brief Explanation of the Drawing(s)] 

[Figure 1] Mixing ratio of fine particle for total weight of stare 
h and fine particle (kaolin clay) the50 weight % and it is, a 
potato starch (potato) v^en it makes fixed and a graph whidi 
showsthe relationship between mixing ratio of cornstarch 
(cone) and mean fiber lengthdistribution of fine particle 
conqx)site making starch fiber which is acquired. 
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